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Feedback from black holes in AGN accretion disks, 
may solve self consistancy issues with previous 
models and explain BBH merger population. 


Sirko & Goodman (2003), 
prolate ae Thompson et al. (2005) 


Model - Angular momentum exchange via local tur- Model - Stars are forming due to fragmentation of 
bulence. Thermal stability - any heat gained from vis- the disk. The feedback from the stars (SNe%and winds) 
cous interactions is radiated away. heats the disk and stabilizes it (Qr = 1) 


Main issues with AGN scale disks : Main issues with this model: 


e The outer region of the disk is unstable to density e SNe ae temporally and spatially discrete events, 
pertubations (Toomre parameter Qr < 1). and might not heat the disk evenly. 
¢ Neglects to consider the feedback from the black 


hole remnants of the SNe. 


Main Attributes of our model : Gilb aum &z Stone (2022) 


« A combined regime, CMFI at small radii and J 
pileup at large radii. 


e Viscous tim s are too long. 


If stars are formed in the disk => stellar mass black holes are formed. 


Black holes embedded in gas will accrete gas and in retun will heat: 
the surrounding gas via radition : k T (gr+5 |e zn) 
8 


A large number of embedded compact objects in 


+ s\+ a 
the disk. : 


L. =nc? x min (mpRpu,™ gaa) ae ie 


Thicker disk - large scale height of the disk 77 is an efficiency c is the speed of lig Nat He ae BRS VET Sele 


ragpn,tipaa - Are the Bondi-Hoyle nd Eddington accretion rates respectively. 2 R3 


Shorter viscous timescales. With enough black hole we can define a number surface density of BHs 


- S,. Thus the total heating per unit area from 


Q. = Sele 


Mass growth of black holes beyond the mass gap. 


Mass growth of neutron stars which might col- 
lapse into black holes. 


Black hole growth into masses above 50M o mass gap . 
M=1.0x 108 x Mo, M,=1.0x 107! x Meda 1 yg aa Pileup number of black holes 


H is the scaleheight of the disk * 1 parsecs 


a 10 parsecs 
= Cluster 2d projetion 
=~ BH capture upper limit 


.. ==: Upper mass gap limit 
=== Initial BH PDF 
Final BH PDF R=8.71x 10°Ry 


=—= Final BH PDF R=3.22 x 10®R, 


Approximated local number of BHs 


Constant mass Toomre unstable area- Embedded stellar 
influx of black "Black hole factory" mass black holes 
holes 


— Mg/Meaa = 0.1 
== My/Megg = 0-01 
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Gas Disk 


Probability density function 


Cumulative number of BHs 
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Pressure ratio Opacity comparison 
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